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The carbohydrate recognition domain(CRD) of the calcium-dependent(C-type) lectins is the defining portion of this protein family, and was apparently shuffled into association with other functional domains during evolution. Although individual C-type CRDs have evolved sufficiently to express different sugar specificities, the conservation of an extensive sequence motif in the many C-type CRDs identified to date suggests that these protein domains may fold into similar structures. The authors report the three-dimensional structure of a representative C-type CRD, expressed from the serum form of the rat mannose-binding protein(MBP). A role as a carbohydrate-based pre-immune defence molecule has been suggested for the native protein, for which complement-dependent cell lysis has been shown.
The characterization of this form of the CRD was reported, together with a description of its expression and crystallization, in an earlier publication (see reference 15 of the paper). In order to solve the structure of this CRD with recently-developed crystallographic techniques, the calcium ions had to be replaced with holmium ions. The new technique, called multiwavelength anomalous dispersion(MAD) phasing, allows solution of a protein structure from a single crystal by calculation of crystallographic X-ray phases using information derived from atoms(the holmiums, in this case) in the crystal which scatter the X-rays anomalously . The advantage is that a significant bottleneck is thereby reduced in the traditional approach, which uses multiple isomorphous replacement techniques to solve the phase problem.
